Inhibition of Akt/GSK3beta signalling pathway by Legionella pneumophila is involved in induction of T-cell apoptosis.
Legionella pneumophila is the causative agent of human Legionnaires' disease. L. pneumophila has been shown to induce apoptosis of T-cells and this may be important pathologically and clinically. The present study has determined the molecular mechanisms underlying L. pneumophila-induced apoptosis, which were unclear. Wild-type L. pneumophila and flagellin-deficient Legionella, but not L. pneumophila lacking a functional type IV secretion system Dot/Icm, replicated in T-cells. However, apoptosis was efficiently induced in T-cells only by wild-type L. pneumophila, and not flagellin-deficient or Dot/Icm-deficient Legionella. Induction of apoptosis involved activation of the initiator caspase 9 and effector caspase 3. Infection with L. pneumophila inhibited phosphorylation of Akt (also known as protein kinase B) and the Akt substrate GSK3beta (glycogen synthase kinase 3beta), and reduced the levels of beta-catenin, a transcriptional activator regulated by GSK3beta. It also caused the activation of the pro-apoptotic protein Bax and inhibited the expression of the anti-apoptotic protein XIAP (X-linked inhibitor of apoptosis) via inhibition of the Akt pathway. In conclusion, L. pneumophila induces mitochondria-mediated T-cell apoptosis through inhibition of the Akt/GSK3beta signalling pathway.